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Figure 1: Waveform ofrelated voltage and current

Figure 1 shows that the voltage and current waveform are
in phase which is unity power factor. The waveform shown is
the best input current that all the appliances especially non­
linear load should be. There is no harmonics and have unity
power factor.
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devices is drawing current waveform that doesn't follow the
voltage waveform and producing the harmonics [7]. These
harmonics current can cause several problems such as voltage
distortion, equipment malfunction, overheating, noise, increase
power losses and reduce the capability of the line to provide
energy.

Furthermore, low power factor can affect the appliances to
absorb the energy more than it should be. Power Factor
Correction (pFC) is presented to eliminate the unwanted
drawing current. The system that has PFC will save the current
usage by only draw to the extent of their uses only. In a simple
explanation, PFC chargers require less incoming energy to
provide the same output of the non-PFC chargers. The PFC is
measured by how efficiency the AC sine wave is used. In a
non-PFC charger, the circuitry has a delayed reaction to the
alternating current in the incoming sine wave. When PFC is
utilized, it will eliminate the delay and allows the circuitry to
use the incoming AC more effectively.

I. INTRODUCTION

A power converter is normally used in power electronics
system as an interface between load and supply. It can be
generally classified in term of basics function, namely AC-AC
convertion, AC-DC convertion, DC-DC convertion and DC­
AC convertion [3].

Most of electrical and electronic appliances in the world
today are using DC power supplies inside their equipments,
such as computers, televisions, audio sets, battery charger and
others [1]. So, the AC supply from main utility must be convert
to DC and this converter is known as rectifiers. The rectifiers
contribute to low power factor, high total harmonics distortion
and low efficiency to the power systems. By referring
harmonics standards, IEEE 519 Standard, the THD level must
be less than 5% and this would be much important aspect to
consider in every design of the appliances.

The AC mains that connected to power supplies is
supposed to be cleaned and free from harmonics current in
order to ensure good quality and efficient power system to
electronics equipment. Usually this harmonics current will
produce when non linear load is used. The non linear nature of
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Abstract - This paper presents a smart AC-OC converter for
battery charger application using boost rectification technique
for power factor correction (PFC) to compensate the harmonics
generated and to achieve a power factor near to unity. In this
technique, the system used proportional-integral controller as a
medium to reshape the current waveform to sinusoidal and in
phase with the supply voltage waveform. The simulation of this
circuit was done by using MATLAB simulink software and
hardware prototype was built according to this circuit design.
The result shows that the current is operating in phase with the
voltage, hence improve the power factor and reduce the THD
level.












